Purification and characterization of a protein from human cells which promotes homologous pairing of DNA.
A human protein of approximately 120 kilodaltons has been purified to homogeneity based on its ability to catalyze the homology-dependent transfer of the complementary strand from a linear duplex DNA to a circular single-strand DNA. The activity was purified from an immature T-cell acute leukemic tumor cell line, with the majority of enrichment obtained by chromatography on a novel Z-DNA affinity column. The human homologous pairing protein was found to absolutely require homologous DNA substrates in a reaction that needs nearly stoichiometric amounts of protein. The homologous pairing activity is not stimulated by addition of exogenous ATP; however, the photo-cross-linking ATP analog 8-azidoadenosine 5'-[32P] triphosphate (8-N3-[32P]ATP) binds specifically to the homologous pairing protein. Electron microscopic analysis demonstrated the formation of all expected products. Intermediate strand-exchange products were shown to conserve the displaced DNA strands, eliminating many alternate explanations for the homologous pairing activity. These and other biochemical properties described in this report suggest that the nature of homologous pairing by the human protein is functionally similar to that of the bacterial RecA protein, although the exact mechanism of strand exchange may be somewhat different.